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~20 Excellent plenary talks (only a few others)

~60 Parallel talks - very wide range of topics, from
particle physics theory to technical aspects of
detector technology

~170-180 Participants!

Quasi-equal emphasis on direct, indirect and collider
searches
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The Field of Particle Dark Matter
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SuperWIMPs
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SUSY DM CANDIDATES
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4 large dimensions




LEP'S COSMOLOGICAL LEGACY

Gauge Hierarchy Precision EW

new Hig_gs _
particle

SM SM

» Simple solution: impose a discrete ;Ia_larity, so all interactions require pairs
of new particles. This also makes the lightest new particle stable.

Cheng, Low (2003); Wudka (2003)

*« LEP’s Cosmological Legacy:
LEP constraints « Discrete symmetry < Stability

THE “WIMP MIRACLE”

(1) Assume a new (heavy)
particle  is initially in
thermal equilibrium:

XX < ff
(2) Universe cools:

w & ff

(3) xs “freeze out”:

o & ff




Direct Detection!!!

(See talks by D. McKinsey
and S. Golwala)



XENONI10 WIMP Search Data

136 kg-days Exposure= 58.6 live days x 5.4 kg x 0.86 (&) x 0.50 (50% NR)
__.WIMP Search Data |
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ALog, (S2/81)

~[800 events

+  WIMP "Box" defined at ~50%
acceptance of Nuclear Recoils
(blue lines): [Mean, -3a)

+ 10 events in the "box" after
all cuts in Primary Analysis

+ 6.9 statistical leakage
events expected from ER
band

* NR energy scale based on
19% constant QF
4.5 =27 keVr
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Energy [keVee] (based on 2.2 phefkeVee)

15




2

z
3
]
2
g
2
=
:
§
g
&

WIMP Mass [GeV]




Direct Detection!!!
XENON 10

CDMS I
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Direct Detection!!!
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CDMS I



Direct Detection!!!
XENON 10

s, CDMS II
There Is No Telling Who Will
Detect Dark Matter F|rst







Indirect Detection

VERITAS, HESS and MAGIC
In operation

GLAST to launch late in 2007

(See Talk By Jim Buckley)



Indirect Detection
Galactic Center

View towards the center of
our galaxy as seen in the
infrared waveband -
Simulations of structure
formations predict cusps in
the dark matter profile near
the center.

E® dN/dE (GeV m® sec™)

ial L i IR |
100 1000
Energy, E (GeV)




&> Dark Matter - Where Next?
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Galactic Minihalos

Virgo Galaxy Cluster (X-ray)




Positron spectra: PAMELA expectation for DC model

CAPRICE 94
MASS 91 A Lionetto, A Morselli, V.Zdravkovic

HEAT 94 o
MASS 89 JCAP09(2005)010 [astro-ph/0502406]

DC - PAMELA 3 years
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IceCube Deployment

Som [~

IceTop — Tl

Air shower detector
Threshold ~ 300 TeV

Inlce

planned 80 strings of 60
optical modules each

17 m between modules

125 m string separation®«. |

Completion by 2011

k

2006-2007:
13 strings deployed

Altogether: 22 strings
52 surface tanks

2005-20086: 8 strings

2004-2005 : 1 string

First data in 2005
first upgoing muon:
July 18, 2005

AMANDA
19 strings

: A-. 677 modules
324m

Eiffeltornet

Muon flux from the Sun (km'2 yr l)
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Search for Chargino-Neutralino Production

e Trileptons from
chargino-neutralino:
flagship analysis for
discovery of SUSY
at the Tevatron

*. D@ Run Il Preliminary, 0.9-1.1 fb' —
' MG,)=M(z,)=2M(X,); M()>M(x,)

tanp=3, n=0, no slepton mixing

— Observed Limit
-+« Expected Limit

CUqI0 720430 140 150 160
Chargino Mass (GeV)




Colliders - The LHC
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(see talks by Michael Schmitt
and Xerxes Tata)




mass /mass splitting LCC4 value
i) } 160.1
m{X3) 271
m(X3) — m(¥}) 158.0
m(x3) — m(¥]) 370.6
0275
158.4
mi%7) — m(?"’ ) 225.8
miegn) — m()’?,’) 2432
mifig) — m(X7) 243.0
194.8
25.7
117.31
419.3
14.8
mitg), m{dg) 944..941.
m(SR], M(ER] 941., 944.
mii,), m(dy ) a71., 975.
miE.), m{&) a75., 971,
m(b,) 795.
m({b) 862.
mit) 716.
mia) 903,
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LHC+ILC~ 1000

LHC+ILC-500

probability density dP/dx

LHC4ILC~1000

LHC4ILC~500

LHC

og(x+p) (pv)




UED phenomenology
ete™ — pfpy —
closel resembles SUSY;

ete” — ptpT —>u+u_>2‘1’xl

Nature ot new particles can be
clearly 1dentified by a spin analysis,
based on production properties and

decay angles. do
~ 1+ cos? 6
dcost ) 1 r-p

o (ere- 2 XX) (fb)



GALAXY

SURVEYS DISTANT
SUPERNOVAE

THE
COSMIC

BIG BANG

GRAVITATIONAL

LENSING SMbRGASBO R D NUCLEOSYNTHESIS

GALAXY LYMAN ALPHA
CLUSTERS FOREST
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Lots of Other Interesting Stuft...

-Modifications to Gravity (Pedro Ferreira)

1E0657-56

Chandra 0.5 Msec image
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Lots of Other Interesting Stuff...

-Simulations and Structure (Simon White)










Thanks For Coming!
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